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=fcV\> $|xJ^ W. M. Pearlman^(D^"^ (ITOrganic Synthesis, Collective v 
olume 5, p670-672, John Wiley&Sons, Inc. J#JRI 0 )&M£tf%>Zb&X*%& 

[0189] ^yi^i^PtSXgttffltSttllj:, iSili^A¥-^fe^7v^ 

[0190] ^ffl-rsM&oMte, 3i5c$^s®om*^^j-b-ci%-5o%-e^jg-e#6^ 
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[0191] 

[0192] 

[0193] 
[0194] 

[0195] 

[0196] 

[0197] 
[0198] 



irZ>^b&X*%, 0*L<^T/v=3— /v^mW^-foV. ^;—/v&z>\^-±^.?j—/v%: 

Kfcu^no°c— ioo°C(Di5H-ej;c &^<n^n— 60°c<Dmmxfo% o 

[X@h] 
Mfc62] 



^(12) *5itJ?( 13) R 2 , R 4 *5it^R 5 W<D^a^lHC-efe§ 0 
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[0199] 



[0200] 
[0201] 



[0202] 



[0203] 



[0204] 
[0205] 



-7*b^>b*m&mfz>z.t&x%% 0 mmmmmm—4mmxx<, &tiL<fe2m 

3^ A^P^L, 0°C— 60°C<D$5^ 0*b<«O°C— ^a<Z)f5H-I:\ 5B#5Q— 24mmB 

[X@i] 
Mk63] 



^(13)*5J;^(14) r\ R%j;^R 5 ^tif(D^a^^lC-efcSo 
m^ZZbtf-V^ZibK MtLX^MLfc^ B.Ifc\zm^Xh£\\ m.bL.Xte, -rhv 




WO 2005/066124 33 PCT/JP2004/019581 

[0206] fflV^fitebTfi, ^*^_h»^^^-r^^(D^-fe«x.to<, iggg 
^/V^^^, ^^r—^/^^^, p-M^^/V^B^ hy^/k^ng^^tf)** 

[0207] h^^tt^StfiSBSfcJHv^IfeH:, (-)*y7r-^*yi, (±)^y7r- 

[0208] rr-e, mmmT±<Di%m&&^ir%mbhT^fo<DM&n%mzmn~rz ) m 

[0209] Rs^nm^n—m^(D^i^(Dmmx-mMirti^x<, 5o o c-M<DtgH 
[0210] a^ntr^ mm-24mm-efo&o 

[0211] ^*i^^-_h(D^^^i-§^^h^^#:(D^#^|^^»-r§^^M^ 

, mm^. v?>*w-(DM.%mz>t'*b<DWi$:m7L, ^mi^tc^Mi^smu ^(14) -e 
[0212] ^fp^fflv^^Ma^mib-c^, ^m^m-rhv^ $km*m*v?j», mm-hv 
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o 

[0214] &tfumteox:~mm<DWj&<nmm'?£<. o < c~5o < caw*u/\, 
[02i5] ^NFraf*i^K— 24^ra-c«tv\ 

[0216] ±m^(i4)^m^tv^t^<DR 2 ^^^m^m 4 ^^^^h^m^-. (- 

[xmj*5J;tFk] 

[0217] Mb64] 




[0218] z<D£5Kvxm&£titz : &(i4)'?m&*iz>4k&V3rz. $&\(D&mz.ut&ox* 

&^;vmxm, R 4 &^^mxfo%m&tt(i4a)) ^(i5)xm£n%ik&m 
t<Dm&Eijfciz£v^(i6)xm£tizfc&!&^x\ R 2 u^;vmxm, r 4 «^ 
^-/umx&z) ^mmir^t^x^^aim)o ^(i&xmtsnuk&mtmm^ 

[0219] ^(16)xm£tl%4k&m*h^(l)XmtStlZ>lk'frm^ ©Igtt, =^XT;V 

f^:^r^r)|(t^§<2^^tI60^'&([rProtective Groups in Organic Synthesis, eds. 
by T. W. Greene and P. G. Wuts, John Wiley&Sons, Inc. , New York 

, 1991 mm Q )x\ mm*/^>m^mm»jmxfoz><ij:mz) 0 

[X@l] 
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[0220] Wb65] 

Y (18) 



[0221] ^ ( 1 7) xm^ti^^M^^M^m^x^: ( 1 8) <Di\&®& 

i&mr^^mtL-x^mmwci—6(DT^^m^mfhti^o 

1-6 

ifbtiZo x^xxiY^th^thm±^xmmM^tci^ymw,^xh^m^m- 
^^.x^xxiY^KMrnm^xh^m^^h^^^^o 
[0222] ^T/v^My^^M^xmm^/v^m^^— f&f&tejfmxm, 

T/V^l/Zi;V$ =z. /V^J];V^Z/mzM%MrZ>— WtW^W: (ITProtective Gro 
ups in Organic Synthesis, eds. by T. W. Greene and P. G. Wuts, Jo 
hn Wiley&Sons, Inc. , New York, 1991 J#M) XMMX^^ 0 
[0223] mmir^m^ti^x^ ^y—/P, /K ^J'?xi^?VT>V^—>V'm<DT;V^ 

irhr^K. r^v^)/vm(D^nh>^m^.mm^m'f^tfpx^ 0 ^.<d^x\ 
[0224] M^mnmtvx^ TswmK&.m-?%z*K -rwvj*. #y?^ y^* 
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[0225] Rj&mmtemu—mm<nw&<Dma&mizi,\< \ 

[0226] sowrarau 3o#~5B#re-t?&<* m^mm^mmx^ir^ 

[X@m] 
[0227] Mb66] 



x 




[0228] &(14)^m$tlZ4k&Mb&(18 S d(Dfc&®&ffi&£&X&(19)& 

it-&m%mttz> T.mx&% 0 & ( 1 8a) ta^a ( 1 7) ©>r Y&mwt. f« ( 1 8) 

[0229] #Ii|SJ3\ ^CDT5K^KJS^ffl-e#^ 0 

[0230] m^^mmn. Rm^mmi-^(Dxwn^mmm^^^K mt^u^m 

[0231] ^^(D^jK^-C, l-^/wa-O-^^/WT^/yntr/^^/W^^^KiS^ 
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[0232] *fc. r^SJ^fi. hy^^/vr^^^fc^N, N-^^/vr^/try^^ow«ir^ 

[0233] $e>^ l-tKn^^oo/hyr^— /v^<D^tt^^/Ht:^^>##T^lliffib 
[0234] £Cj£?Ui£te, ^u-5o°c-e, #*L<i*^?rc&3„ Mourns, 2— 24^ra-e, 

[X@n] 
[0235] Mk67] 




[0236] *X@te, 5£ (20) <Dtt s r;vi\&m&Mfoftf®JX, jJfrtf^mic^&irZJM 
[0237] ^:X@«, X@lt|^#{CLTa^Oin^^S?#^^J:t)tTt>tb5o 
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[0239] #xmks\ ^(2i)<D%/p^mt^a4)(D4k&^&m&ir%j:n^h%o 

[0240] *X@te. mft<Dm&Bti&&W8-T?£Z>o 

[0241] m\^mmn. ^m^mmir^^wn^mmm^^^K mt^u>m 

ore— T;v^m^ *fcteT-feh~hy/K N, N-^^/V^/V^T^K, N-^/v-2 

[0242] ZLfbhomWk^ti, l-^/V-3-(3-Z?^/VT^;^ri\i 0 ;V)%;V^x?^YmB. 

[0243] ^(DSJS^. hy^/VT^£fc«N, N-^^/vT^yt-y^^o^r^ 

[0244] $£>^ 1-tK^^^^^y^yry— /v^(D?gtt^^/Hbf^^(0*#T^IIJfeb 
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[0245] Kfoum^ mm.— sow* 0*b<«^a-e^ o HJSn#ifara\ 2-24B#r^-e, 

[X@p] 
[0246] Mk69] 




(22) ch, (19) 



[0247] ^ (22) <Oft&m \Z.T^Y1fc&W£$&^ ^(19) ©>fb^Sr3K3t^5 

[0248] BCJ&^£LTte, tft^fvy, 1, 2-v ? ^PPx^yf©filiI, h/V^, 

^^T-feh^hy/V-efc^o #^ 1, h/^^itJ?T-feh-hy/P- 

[0249] s^asfi, mu-mm<D^(Dmm^m±^ \ R^mmfe. 5-2omm^x 
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[0250] Mfc70] 




[0251] 5^(19) ott&m*. m.<Dj&mtvx$mir%j: : m?&z>o r\ r 4 

[0252] A^LTte, yfcs&DiC^K -rbVVJ*. JJVVJ*. V^-V^OTsVlJV&m. 

5^ N-^<^vVV^y— /VT5^ ^y— /^T^>\ tert-y^/VT^ hU^ (tK 

[0253] fflv y^y— /k ^y— /k Wn^r^-^or;^-;^ 

[0254] ^p^k^^^, -rhvv^ wj 1 ?^ v^^m<D7/^v&m7kM4km~£fcfe^ 

[0255] sjSi&Stt^ia— srk<o»^©*5BB^m*uv \ 

[0256] SJS^ra^. 30^— 50#^-e^<, M^»20#^@S-e^i-§ o 

[0257] ^(24) •et§tl5ft^i»ltl¥t{i, i5fc#N W^m. &U?v^h?97 

[0258] w^m^n^m^ m^^mm-z. y^y-/K ^*y— /k Wntvvr/^- 
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[0259] ^^>(D^^a^^^^, ^tt^*^PX.^Ma^«bTt>J:<. «.m 

iCfUO. 01-0. 5{£ft. £?£L<{30. 05{§a»i-?,(DdW*bV\ 
[0260] $#fillt 10-40 o C(Z)f5H^J;<, 0*L<«^ai5— 25°C-CS>^ 0 flHWffi 
3— 40H#^-eS:<, 0*b<«2O— 30B#r^-e^ o 

MM 

[0261] mMM&mifx*mm&mm\mmi-z>i)K ^mmn^nh^mm^n^ 

(4R) -^h d ri/-(2S) -^ny^^/k^^^/k-l-^/V^V^^^^/V^^/k (T 

[0262] Dfb71] 
CH 3 0 



[0263] (1) l-^^/V^dr^/V^/V-(4R)-^h :3 rv / -(2S)-7 o ny^l50 g (0. 57mol 
)^^^-/V^/V^T5K(DMF)1000mH^^L, |*lS.30 o C— 50°C-CNaH 47. 
5g(2. leq. )^»bfc 0 ^a"T:1^30^}*#^ Mel 77. 0ml (2. 2eq. )^IT 

'H-NMRCCDCl ) 8 :2. 04-2. 37 (m, 2H) „ 3. 26 (s, 3H) , 3. 54-3. 76 (m, 

3 

5H) „ 3. 93-3. 96 (nu 1H) , 4. 41-4. 51 (m, 1H) „ 5. 06-5. 21 (m x 2H) „ 7 
. 27-7. 38 (m, 5H) 




COOCH3 



Z 
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(2)l-^>'> ? /V^-df-^/V^/V-(4R)-^h^-(2S)-^ !> niJ^(l00. Og, 377 
. OmM, 1. OMeq. )&DMAc (1000ml, lOv/w) fcgtfUU \HU5°CiafcMl^fc 
o -^(Dt>(D^Mel(93. 4ml, 1508. 3mM, 4. OMeq. , 0. 93v/w)£MTU #C 
V^-C28%NaOHaq. (110ml, 979. 2mM, 2. 6Meq. , 1. lv/w)^iTLfc 0 
^U5°C^8mmmWVfcm^ h/V^(1000ml, 10v/w)-e#|RU INHClaq 

/Vm^(l000ml, lOv/wMcTtttttUfco #fettfe#HWgSr^*3^ 7K (600ml, 6 
v/w)-CSfc#U MgSO tc-CffcfflIU ^Ut^H-, fc^teTiggfeH^U 

4 

:3m7K134. 4g) ( (4R)-^h^v^-(2S)-7°ny^^-/V3i^/v-i-^7/^V^^< 
^J;V^^/VQ9. JR^85. 0%) ((4R)-^^>-(2S)-tKn^>^ 

/Vfc°nlJv ? ^-l-^/V/pV^^<^v ? /V^^^/V3. 1%-^f, iW4. 0%)£#fc o 
[^»!|2] 

(4R) -^h^>-(2S) -tKn^^^/Vt°ny^>--l-^/V^V^^<^^7V^^/v ( 
[0264] Dffc72] 




[0265] (4R) -^h3r>- (2S) -^pyy^fA-X^^Wl-^yl^i^Hyi;^^^© 
M^^g^31^S.T42. 8g(2eq. ) CONaBH SrflP/t^ |*3jl.25— 45 < CT?MeOH2 

4 

74ml(l2eq. )^Iff, 3^ra*#b/c 0 S^^^P^-^«, JikJg&M^ 
'H-NMRlCDCl ) 5 :1. 75-1. 88 (m, 2H) , 2. 17-2. 25(m, 1H)3. 27-3. 

3 

35 (m, 3HK 3. 52-3. 70 (m, 2H) „ 3. 72-3. 94 (m, 3H) , 4. 05-4. 15 (m, 
1H), 5. 10-5. 18 (m, 2H) , 7. 27-7. 40 (m, 5H) 
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(4R) -*h*l/- (2S) - (p-h/V^^/V^/V^v'^/V) fc°ny vV-l-^/MFV 



[0267] (1) (4R) -*b* is- (2S) -tKn^^^/^t^y^^-l-^/V^V^^^v^/V^^^ 
/KDh/^^^^hy^/kT?^ 117. 4ml(l. 5eq. ) il^y^/VT^^ 
^5. 4g(0. leq. ) &&P*L, 2fC?frT, Y^/V^ny^Y 107. 7g(leq. 

'H-NMRCCDCl ) 8 :1. 92-1. 99(m, lHh 2. 15-2. 37(m, 1H)2. 41and2 

3 

. 44(Sx2, 3H), 3. 18-3. 27 (m, 3H) % 3. 42-3. 55 (m, 2H) „ 3. 80-3. 91 ( 
m, 1H), 3. 92-4. 28 (m, 3Hh 5. 05-5. 09 (m, 2H) „ 7. 27-7. 37 (m, 7H) 
, 7. 68-7. 70(d,J = 8. 0, 1H), 7. 79-7. 81(d x J = 8. 0, 1H) 
(2) (4R) -th^ris- (2S) -fcKn^rv'^/M^y ^-l-^/l^^BM^/K^*^ 
/V(14. 8g, 55. 6mM, 1. OMeq. ) SrT-fch—hy/K 120ml, 8v/w)i^L,^ 
^f/VT^y^tDMAP) (815. Omg, 6. 7mM, 0. 12Meq. , 0. 055w/w) 
tEt N(15. 4ml, 111. ImM, 2. OMeq. , 1. 05v/w) £TsCl(15. 9g, 83. 4m 

3 

M, 1. 5Meq. , 1. 08w/w) £rg&&nU ^?&50 < Ct?24^Wift#b^o SJ^^T^ 
N 5N NaOH(20ml, 1. 3v/w)^in*U 155^#bfc 0 ^(DhCD&W^^ (120 
ml, 8v/w)-e#?RU #^tlfc*S^r^^ (120ml, 8v/w)tiffiLfco #11 
/B^friir, IN HC1( 120ml, 8v/w) lCCi5ISt£U -^^(D^MgSO KXftftkL 

4 

, ^jflbfc«l31«ffii!l-a®KSre*b, ^fe^"-f/K21. 74g) ((4R)-^h^r^-(2S 
85. 0%-^f, 79. 3%)£r#fc 0 



[0266] [>fb73] 




Z 
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4-( (4S)-fcKn^rV-(2S)-tftiy^/Mh^rS/) ^-&#^^^/V^^/V-l-^7 
) 

[0268] Mk74] 




Z 



[0269] (4R) -^h^i/- (2S) - (p-h/V^^/V^/V^i^^/V) fc°nU vV-l-#/ktf; 

$tWt#VVJ»117. 2g(l. 5eq. ) *5itK4-tKn^>^&#^^/V94. Og(leq. ) 

1 H-NMR(CDC1 ) 8 : 1. 38(t,J = 7. 2Hz, 3H) , 2. 07(m, 1H) , 2. 32(brd, J 

3 

= 14. 4Hz, 1H), 3. 29 (s, 3H, OMe) , 3. 51-3. 69 (m, 2H) , 3. 97 (m, 1H 
), 4. 04 (m, 1H), 4. 17—4. 47 (series of rn, including q at 8 4. 34, J 
= 7. 2Hz, total4H), 5. 16(m, 2H) , 6. 81(d, J = 8. 8Hz, 1H), 6. 97 (d, J = 
8. 8Hz, 1H), 7. 37 (m, 5H) , 7. 87(d, J = 8. 8Hz, 1H), 7. 98 (d, J = 8. 8Hz 
, 1H). 

MS (ESI) ;m/z:414(M + + l). 

4-( (4S)-^h^v / -(2S)-t°nU^/Mh=3r> / ) ^&#gk^/K^^/WV3#i& 
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[0270] Wb75] 




C00C 2 H 5 



[0271] 4-( (4S)-tKndr^-(2S)-t°ny^/V^h^^) ^cMM^k^-^-^^^r^- 1-iJ 

^?y—/vmWlK/<9WJ>.$<mi5g (0. lw/w%) SrJD^sd^SrJf AbSl^lffl 

^•>^^PX.7K^T, 3H#^«##, feSSr^iaU 4-((4S)-^hdri/-(2S)-l: 0 ti 
V^/^h^ciy)^M^m^/^^'T^-y^mm.tVX125. 7g((4R)-;*H¥ 
^-(2S)-^°ny^^-/vrc^/v-i-^7/v^v^^<^v ? /v^^/vj;f9 (60. 2%)&r 

'H-NMRCCDCl ) S :1. 36-1. 39(t,J = 7. 2, 3H) , 2. 05-2. 10(m % 1H), 2 

3 

. 51-2. 58 (m. 1H), 3. 34-3. 43 (m, lHh 3. 37 (s, 3Hh 3. 61-3. 64(d N J 
= 12. 8, 3H), 4. 19-4. 47(m, 6H) % 7. 07-7. 09 (d, J = 9. 2, 2H),8. 01- 
8. 02(d,J = 8. 8, 2H) 

[^Jfe^Ue] 

4- (N-t^b^ci/jJ/V^/V- (4S) -^h^r^-(2S) -fcTny £&#fife 
[0272] Mb76] 




Boc 
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[0273] 4-( (4S)-^HrvM2S)-fc: 0 ny v^/W^v') ^W^Wi^^^^T^'^^ 
mM. 100g(0. 38mol)^^y— /V 400ml:JoJ;0*zk400mn^§fi?U If 56. 
8g(2. 5eq. )^PX.30^»##, ^SSr^iSU ^Kfg^Mzf^/V^—tf* 
— h 68. 4ml(l. leq. ) ^TU&fcifctf^ ^T£^-4R#rfl*#Ulf tttUfc 
l£H £:6ilU 4- (N-t7>^^/^^/V- (4S ) ( 2S) -fc°n JJi^/M h 

^^^SW^^/V^^/V^ 94. 4g(91. 9%)^#fc 0 

'H-NMRCCDCl ) 8 :1. 36-1. 39(t,J = 7. 2, 3H), 1. 49 (s, 9H) , 2. 00-2 

3 

. 15 (m, lHh 2. 28-2. 31(dd N J=l. 6, 14. 01H), 3. 33 (s, 3H) , 3. 47-3 
. 55 (m, 2HK 3. 94-4. 17 (m, 2H) , 4. 25-4. 37 (m, 4H) , 6. 90-7. 00 (m 
, 2H), 7. 97-7. 99(d,J = 8. 8 N 2H) 



4- (N-t^h^rv-^/V^^/V- (4S) -^h^-(2S) -t°uVi?=-/^h^i/) Z/9v<^%- 



[0275] (1)4- (N-t^>df */D;v^;V- (4S) -^H¥v--(2S) -fc°ny v^l^h^vO 

#^3i^/Vrc^/V9g(0. 024mol)^^7— /V 45mUoJ;U ? @1^ 1. 4ml^§ 
«?U Rh/Al O ftfejKl. 8g£»]g^ H ^^#AbjE^2MPa-eiB#r H 1«#b, 

2 3 2 

Rh/Al o ftfeflfcSr^ifigL ^ft^bf-o 

2 3 

1 H-NMR(CDC1 ) 5 :1. 24andl. 25 (t, J = 7. 2Hz, total 3H) , 1. 28-2. 38 

3 

(series of m, including s at 8 1. 46, total 20H) , 3. 14—4. 16 (series 

of m, including s at 5 3. 30, total 12H). 
LC-MS;m/z : 286 (M + -Boc+ 1) , 408 (M + + Na) . 



[0274] Mfc77] 




Boc 
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(2) 4- (N-t^>^^7V^^/V- (4S) -*h^>- (2S) -tfnJJ S*=vMHrV) 
#^^V^;*7VV30g(79. lmoD^^y— /V 120mtfoJ;U«g1^ 6ml(^^^ 
U Rh/Al O mmZz^mm. H #;*£fifiAU£^2MPa^3II#P^«#Lfc 0 s 

2 3 2 
2 3 

«mu fc-ettifrut^ mm^m^vfc 0 mmmm<D^^ ^xet^fflut, 
imrnmsi 

4- (N-t^h^rv-^/V^^/V- (4S) -p<Hr^-(2S) -t^y^/V^h^) v^n^3r 
[0276] Mb78] 




Boc 



[0277] 4-(N-t^ ? h=3rv'^7V^^/V- (4S) -fh^is- (2S) -t°tiy v?- /i^h^r >0 v^n^ 

rtiaiO < CWT^*PU NaH 2. lg(52. 5mmol) *3j;t*^/— /V- 2. 8ml(47 
. 5mmol)3r»]fL ^m^lB^RBflim^Co SJ^SSfCifrUfCO. 5ml^Px.^?fi 
T««ML 2N HCl^P^h/V^^-e2[Hlttm^. *^iife#U^£@*Uc 

o 

'H-NMR (400MHz, CDC1 ) 8 :1. 13-1. 32 (2H, m), 1. 46 (9H, s, t-Bu) 

3 

, 1. 49-1. 65 (3H, m), 2. 05-2. 29 (7H, m) , 3. 24-3. 26 (1H, m) , 3. 30 ( 
3H, s, OMe), 3. 34-3. 96 (6H, m) 

h7^-4-( (4S)-^^v--(2S)-t°ni;^/^hdriX) v^n^l^^/l^V^ 
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[0278] Mfc79] 




a 



C00C 2 H 5 



H CSA 



[0279] 4-(N-t7>df-^/^^/^- (4S) -^h*ci/- (2S) -^n^J^V^Y^) 

^-(2S)-t 0 ny^/V^h^rv / ) v'^n^^iJ-^/V^V^rc^/Vrc^-^/k. (-) 
-7r—^^W$M:9. 3g(68%)#fc 0 

'H-NMR (400 MHz, CDC1 ) 8 :1. 21-1. 27 (5H, m) , 1. 41-1. 51 (3H, 

3 

m), 1. 99-2. 12 (5H, m) , 2. 23-2. 25 (1H, m) , 2. 91-2. 96 (1H, m) , 3. 
09-3. 12 (2H, m), 3. 22-3. 28 (5H, m) , 3. 45-3. 54 (2H, m) , 3. 90-3. 
93 (1H, m), 4. 08-4. 14 (2H, m) 

4- (N-t^h^rv-^/V^^/V- (4S) -^h=^>-(2S) -tfnJJ v^/l^<b=^» i^p^r 
[0280] Dfb80] 



[0281] _hfB^»!l7 (2) -e#fc4-(N-t^>=3r^/V^/V-(4S)-7«h^i/-(2S)-t 0 n 




Boc 
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^/VT^hT^lOmUcmmU 8mmol)^Px.l0 o Ci^Tt-^ 
, 7k (94. 8mmol)^Px.|^?a-e^Si#Lfc 0 SJS^TfiliEfL 2N^^10°C 

j^r-e^Pb. h/v^^^p^-c2[Uttmb, w^iB^^^-e^b^o til 
mnxemmmw^o mmvttMi&&z>mu mwt^^xmw&, 4o o cxm& 

%Lmi~%~bfc£i9, fi^H e B ^4-(N-t^hdf-^/V^/V-(4S)-^h=3r^-(2S) 
-t°ny^/^h^-^)^n^^f-^/V^V^ ^n-~^>yVT^:^32. Og(8 
8. 6%)^#fc 0 

1 H-NMR(400MHz, CDCl ) 8 :1. 06-1. 45(10H, mh 1. 46 (9H, s, tBu) 

3 

„ 1. 55-1. 70(1H, m), 1. 70-1. 88(3H, m) „ 1. 90-2. 12(8H, m) x 2. 15 
-2. 28 (1H, mh 2. 76-2. 90 (1H, m) , 3. 12-3. 26 (1H, m) „ 3. 30 (3H, s 
, OMe), 3. 31-4. 20 (6H, m) 

imrnmni 

h7^-4-( (4S)-^^^-(2S)-t°nyv ; ^/V^h^» ^v^y-l/Jj /V^l/Bi 



[0283] 4-(N-t7>^rv-^7/V^^/V- (4S) (2S) -tf tiy^/vy h^>) 

^ri^-^/V^V^ ^m^3rv7KT5^i&15. 9g(34. 8mmol) \Zh/^>$$£Tf2 

41. 9mmol)»f, 70r^5B#P 3 W#fL Kl&*&T^L^?££r«*gLfco 



[0282] [^81] 




H CSA 
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f±.m.mu e-fe^H»ft^ H ^(n. 3 g 62. 3%)#^ 0 

[0284] fttii 5.0g(9. 7mmol)^^^y— /H5ml^Px.45°C-eig|^^fi?Lfc#^^L, 

i/-(2S)-t°ny^/Vyhdrv-) ^n^^^/V^V^rc^/Vrc^vV- (-) 

^T^^/^*^^(4. 6g 91. 0%)£#fc o 

[H»!)12] 

[0285] Mk82] 




[0286] -7y7^ \ZL2, 5-^pp-4-[ (l-^f/HyK-/V-3-^) #/1^3r1^K] ^ 
-,Vg^ m^-/V^^/V20g, y^7— /HOOmL, lmol/URg^b^hy^lOO 

3c-*)-^l7^/Pffimi6. 75g(90. 0%)£#fc o 
[^3t$|13] 

h^^-4-((2S, 4S)-l-{2, 5-^pp-4-[ /V-3-^/V)# 
/V^1^K]:7^/WTi?^/V-4-y^^>lfpy^ 
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[0287] Wb83] 

och 3 




[0288] y^^\zMWm2rQWt.\Y^m2^. OOg, UMn^W^W^^^. OOg, 1- 

tKndrv/^<^y>yTy— /no. 75 g , T~th=- hy/v250mL^nx., ft#Thy^ 

/VT5^20. 3mL^r^S(C-C^PLf' 0 Ig^ffili^ l-3^/k-3-(3-vW/V 

X5mmmW^fc 0 HPLC^-CSJ^^TW^, 7k200mL£»lLfc o bfi^<» 
#Lfcm, WmLTV^^B^Miii, TRlOOmL, *:Tth^y;V(l:l)»OOm 
L, ^K:-ry^nt 0 /VT/V=3— : l)^^100mL^T)lR»#b50°C^T^j£^; 
#&HtV\ h^^-4-((2S, 4S)-l-{2, 5-^^nn-4-[ (iyf 

IK K] T-fe^/V-4-7«h^t 0 ny^-2---|7V) j*h3f- W 

^n^^fy-l-^7/^Vt rc^/Vrc^/V40. 27g(94. 3%) [Mttf£0. 88%] 

'H-NMRCCDCl ) 8 :1. 14-1. 33 (m, 6H) , 1. 36-1. 55 (m, 2H) , 1. 92-2 

3 

. 14 (m, 4H), 2. 15-2. 43 (m, 2H) , 3. 18-3. 35 (m, including 2s, at 6 
3. 30, 3. 33, total 8H) , 3. 44-3. 58 (m, 2H) , 3. 62-4. 03 (series of m 
.including s at 8 3. 86, total 8H) , 4. 09 (q, J = 6. 8Hz, 2H) , 4. 25 (m 
, 1H), 7. 19-7. 45 (series of m, total 4H) , 7. 78 (s, 1H), 8. 13 (m, 1H 
), 8. 22(brd, J = 3. 2Hz, 1H), 8. 77 (d, J = 7. 2Hz, 1H) . 
ElHJg$ll4] 

4-T^7-2, S-v^tmy^/Vg^ 
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[0289] Wb84G 



ci 




ci 



[0290] 77^^,4-7^-2, 5-^no7x= /Vgisfift rc^/Vni^/V :^^;^10g, 
^^7— /V30mL, 2N?k^Kt;-7-hy'7i«$£A*K 70°C-eiB#^*#b^: o HPLC 

VrMVX^^ffiMi&mmU *30mL^i&#-#, 40 < C-e^cJE$£fifebT4-T^y-2, 

5-^nn^;n^/Vg^^7 '. 3g(95%)^#fc 0 

[HJg$ll5] 

h^^-4-[(2S, 4S)-l-(4-T^7-2, 5-^oo7x^) Tir^7P-4-^h^ 
^t°i3yv ? ^-2-/r/k]7hdri/v/7ti^df-^-^-l-^;/V^V^ n^/ko^TVk 
[0291] Ht85] 



[0292] Hife^!H4-e#/c4-T5y-2, S-^nn^^^/Vg^^Ceg, 27. 3mmolh 

-4-( (4S)-^h^r^-(2S)-t°ciy>?^/Mh :3 ri/) ^n^^^U/V^^^/V 
rc^/v- (-)^7^ T — X/Vfr>miM.14. 4g. l-tKndr^^i/y^yry— /V4. 43 
g, Tirh^hy/V120mL^Px., ^?&WFhy^/VT^5. 3mL»Lfc 0 ^fi? 
WSCI7. 33g^P^LT^#Lfc 0 HPLC^T^jSfltl&lt-T^ ^K80mL^ 



OMe 
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iti©U Tk'.T-th^hVfrMMil : 1) lOmL. *20mL-?)lfi#:$^U 40°C^TMJ± 

[0293] $e>^ Mw&Mfcmmu mm^/^-cmrnvtco ^nam^mmrmmm.mu 

T-feh^hy/V25mL^Px.-C«#L, 7K20mL^&Lm f ll 1 ^Px.^(rH^*fm$-fr^ 
fctiiLte&bm&lsfco VrmVfcffiMi&MmU M^^:Tirh^hy/V«(l:l)2 

IC96%)£#fc 0 

1 H-NMR(400MHz, CDC13) 5 :1. 24 (dt, J = 7. 2, 4Hz, 3H) , 1. 45 (t, J 
= 12Hz, 2H), 1. 95-2. 08 (m, 6H) , 2. 23 (ddt, J = 24. 4, 11. 6, 3. 6Hz, 2 
H), 3. 31(d, J=ll. 2Hz, 3H), 3. 44-4. 30(m, 9H), 4. 07(d, J = 8. 4Hz, 
2H), 4. 10(ddd, J=14. 4, 7. 2, 2Hz, 2H), 6. 77 (d, J = 5. 2Hz, 1H) , 7. 1 
7(d, J = 4. 8Hz, 1H) 
[HiS#|16] 

h^^-4-((2S, 4S)-l-{2, 5-^na-4-[ ;W^K-/V-3-^/V) * 
/V#^5K]^^^/V}T^^/V-4-^h^^t°nyv?^-2-^/V)^h^^^n^dr^ 
^-l-#/l^VSI m^vVcnj*7vW 
[0294] Dfb86] 




CH 3 



[0295] /^-3-^/k^V^(l50mg, 0. 86mmol) 33«tU*l, 

^^^(3ml)^7R7K^-e^Pa#T^^^ d rify/V(0. 095ml, 1. 07mmol)£r 
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^p P x^y(3ml)l«L, ZJV&h^X-^l (2S, 4S)-l-(4-T5/-2, 5- 
^^i3in^^-/k)Tir^/V-4-^h^^fc 0 ny^-2-^/V]^h^iy^a^i^^-l 
-#/l^V^ ^^-/V^^/V(348mg, O. 714mmol) Ol, 2-^nnx^y(i5 

^ P n^:iixf/v(9: 1—3:1, v/v)^t^J: l 9h7^-4-((2S ) 4S)-l-{2 
, 5-^^nn-4-[ /V-3-^/V)#/V^lKK]7;n:x /V}Ti?^vV 

7VM350mg, 76%)£|^ H t»^LT#fc 0 ##&^fc;h,;Mb^(0#«* 
h7^-4-((2S, 4S)-l-{2, 5-^pp-4-[ 

/V^^5K]^^^/V}Tir^/V-4-^h^i/t°ny^^-2-^/V)^h^^>^ri^^^ 
^-l-#/V#V^ ^hy?i»i& 5^KfP^j 
[0296] Mb87] 

DCH 3 




CH 3 



[0297] (l)fitr B X@ 

500mL3ig^7^=i^^x:^;/V^— 9— ^otth7^-4-((2S, 4S)-l-{2, 

/V(20. OOg), WntWr/^-ZV (200ml), IN NaOH(34. 1ml) ^Px., 2 
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^y^nM°7VT7V^— /HOOml^»fL mn^^XUth<mWi.f'^ 
9. 31g£#fc 0 

^7^=3^_hfB-C#fca^(15. OOg), 50%^Tirh^(90ml)^Px., 30-40 
°C^T^P^»m, ^^*(0. 75g)^Px., 30^iS#Lfc o Uti^TV\ 10% 
^RT-feh^(lOml) ^"05k#-U 2H^-Ti?)^ (360ml) ^P^L, 
7— ^fflV^T, ^o<<9^a20B#r H W#b^: 0 *fmbfcM^ B ^«U 10%^7kTir 
h^T^^iL 50°C^T20B#r H m^b(12. 71g) ,^F*I t^C. 2 0 p B iM?s:jo^ 
V\ h^^-4-((2S, 4S)-l-{2, 5-v^tm-4-[(l-p<^Vl~|VK-- /V~3— f/V 
)^/V^^^K]^j:— /V}Tir^/V-4-^h^S/t°t3y^^-2-^/V)^h^v/^n^ 
^ri^^-l-^/V^V^ ^hyr>iv!fe 5tK^P^)14. 18g(80. 8%)£#fc 0 fe^Xlt 

1 H— NMR (DMSO— d ) 6 :1. 09-1. 43 (m, 4H) , 1. 80-2. 22 (m, 7H) , 3. 1 

6 

0—4. 30 (series of m, including s at 8 3. 89, total 12H) , 7. 21 (dd, J 
= 7. 6, 7. 6Hz, 1H), 7. 28 (dd, J = 7. 6, 7. 6Hz, 1H), 7. 49and7. 52 (2S, 
total 1H), 7. 56 (d, J = 7. 6Hz, 1H), 7. 89and7. 90 (2S, total 1H) , 8. 1 
5(d, J = 7. 6Hz, 1H), 8. 30(s, 1H), 9. 37(s, 1H) 



WO 2005/066124 



56 



PCT/JP2004/019581 



[1] 



a£(a) 



m^mm 



HQ 




Wb2] 




COOR 2 



Wk3] 



R 2 Q. 
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•e,#ttb5^:(d) 

MM 



) 

Wb5] 
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v tit* i ii ^iE«(D^5t^& 0 

[6] =£(g) 
Wb7] 




[7] ^(h) 
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Wbio] 




OCT, R 2 *5j;t^R 5 {»(Z)^a^^lC-e^ 0 ) 
Mkii] 




COOR 4 



N 

H (k) 



(^tf , R 2 *5j;tj«R 4 {itfr(D^ai^ic-efe§ 0 ) 
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[8] *S(h) 
Wbi3] 




Mbi4] 




OCT, R\ R 4 &£TfR 5 feM<D7£MtmZX$b% 0 ) 

Wki5] 
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Wbi6] 




N 
H 



OCT, R 2 *3«ttm 4 f*SffOj£g|i:lnIC-C$)So ) 
[9] 5£(h) 

Wki7] 
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Mki9] 




, #ibti^5£(k) 
Mb20] 




COOR 4 



Wb2l] 
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N 

H (1) 



[io] ^:(h) 

Wk22] 




COOR 4 



N 

I (U) 
R 

Wk23] 




Wb24] 
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O 



(j) 



COOH 



OCT, R 2 te£XfR 5 fem<D'mmb^'?&% 0 ) 
MbVxm&fc&#mirZ>Zb&qmb1rZ3: (l) 

Wb25] 



[ii] ^(h)^$^^^^ft^ifB^(D^-e#^tL^^^, ft*ilifE« 

*fc«ft^^lfB«c^^&^J:^#^fc^^(DT5/^(D^^«g|§^r 

^^^§ft^J57^^10(DV^-f^ i lII^-fB«C»M^^feo 
[12] R 5 ^^ ^H^>^^/V^/^^§ff^lS7^^11cDV^tb^^lIl^fE^ 
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[16] 5£(m) 
Wb26] 




H (m) 



[17] f*^Il7^^10(DV^^^lIl(-fB*(D^^J:(9#e>n«(l) 
Wb27] 




N 

H (1) 



WH28] 



X 
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Wb29] 




[18] M^«7^^10©V^^^l«^IE^^i-J:t)#^^(l) 

Wb30] 




N 

H (1) 



•c^$ns>fk^i^ ^:(n) 

Mfc31] 



x 
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Mfc32] 
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Mb33] 




Mk34] 




N 
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Mk35] 



x 



H 2 N 




Wb36] 



k OR 2 
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Mfc38] 




COOR 4 



[20] mMmv^hiotD^^n^im^mm^m^x^onhtif^ii) 

Wk39] 




OCT. R 2 iiiSfTM;H^I*L, R 4 fi©mS^UTV^T^J;v^T/vdr/vS* 

x-m&tizik&mi^ ^:( s ) 

Wb40] 



X 
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